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TECHNICAL FIELD 

The present invention relates to a method of 

10 transmitting a burst signal in a mobile communication 

system, and an apparatus therefor, and, i'ri detail, to a 
method of transmitting a burst signal in a case where the 
burst signal is transmitted from a transmitting station to 
a receiving station at a transmission power value and/or 

15 transmission rate value determined in accordance with a 
state of a channel between the transmitting station and 
receiving station in a mobile communication system, and a 
transmission device which transmits the burst signal to 
the receiving station at such a transmission power value 

20 and/or transmission rate value. Further, the present 

invention relates to a information distributing method to 
which the above-mentioned method of and apparatus for 
transmitting the burst signal can be applied. 

25 BACKGROUND ART 

In a mobile communication system, when a burst 
signal is transmitted/received between many base stations 
disposed in a service area and a mobile station, a 
position and a^ radio transmission/reception state of which 

30 change every moment, it is an important problem how an 

appropriate base station is selected, how an appropriate 
transmission power is to be determined, how a transmission 
rate in adaptive modulation is determined, and how 
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transmission of the burst signal (data) is performed at an 
appropriate timer for reducing a peak transmission power 
and increasing a system capacity. Especially, in ,a 
multimedia conununication for which data amount, required 
5 performance and quality vary variously, it has become an 
important problem to distribute, in response to a 
transmission request, a necessary and sufficient resource 
(power resource, frequency resource, and so forth) to each 
communication, and, thereby, to achieve guarantee of 
10 service and increase in user capacity. 

Transmission of the burst signal in a 
,™ conventional mobile communication system is performed as 

follows: That is, burst signals provided to a 



m 



transmitting station (for example, a base station) are 
IP 15 stored in a waiting row, one by one, the burst signals in 

this waiting row are taken without delay , and a thus-taken 
burst signal is transmitted to a receiving station (for 
1^ example, a mobile station) at an Immediate following 

transmission occasion (timing of a slot, or the like) . 
fO 20 Thereby, the burst signals provided to the transmitting 

l'-^, station one by one are transmitted to the receiving 

station in a manner such that the delay becomes minimum. 
Further, according to the conventional mobile 
communication system, a transmission power value and/or a 
25 transmission rate value are determined in accordance with 
a state of a channel between a transmitting station and a 
receiving station. That is, the channel state between the 
transmitting station and receiving station (for example, a 
signal attenuation factor depending on a distance between 
30 the transmitting station and receiving station, or the 

like) is measured, and, based on the measured value, the 
transmission power value and/or transmission rate value 
are determined in a manner such that the receiving station 
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can receive the signal at a predetermined reception 
quality (for example, a reception level) . As a result of 
the transmission power value and/or transmission rate 
value of the burst signal to be transmitted from the 
5 transmitting station to the receiving station being thus 
determined, the receiving station can always receive the 
burst signal with the predete mined reception quality even 
when the mutual positional relationship between the 
transmitting station and receiving station, the 
10 attenuation characteristic of transmission wave, and so 
forth vary variously due to a movement of the mobile 
station, change in the selected base station, and so forth. 

In the mobile communication system in which the 
?|j burst signal is thus transmitted from the transmitting 

15 station to the receiving station at the transmission power 
In value and/or transmission rate value determined in 

^"^^ accordance with the state of the radio channel between the 

Ui transmitting station and receiving station, in a 

Ji' conventional method of transmitting the burst signal in 

ly 20 which a transmitting time is determined in a manner such 

J J . that delay of the burst signal provided to the 

I"" 

transmitting station is minimum, there is a case where, at 
the time at which the transmission should be performed, 
the state of the channel is not satisfactory (for example, 

25 the fading comes to be degraded too much, or the like) , 

the transmission power value determined in accordance with 
this state becomes too large. In such a case, if the 
burst signal is transmitted at the thus-determined 
transmission power value, the peak transmission power 

30 becomes larger, and, thereby, the power consumption in the 
transmitting station increases. Further, due to increase 
of the average transmission power value caused by the 
increase of the peak transmission power value, the 
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interference to coromunication of other mobile stations 
becomes larger . 

Thus, in the conventional method of transmitting 
the burst signal, a time at which the burst signal is to 
5 be transmitted is determined merely in a manner such that 
the delay becomes minimum, without consideration of the 
state of radio channel between the transmitting station 
and receiving station. Thereby, the transmission power 
value and/or transmission rate value determined in 

10 accordance with the state of radio channel do not 

necessarily become appropriate ones when the burst signal 
is transmitted. 

Further, in such a mobile communication system, 
distribution of information to a mobile set is performed 

15 as follows : 

Periodically, path losses (or an average 
thereof) of channels between a mobile set and a plurality 
of base stations are measured, and one base station having 
the minimum measured value is selected. Then, data is 

20 distributed to the mobile set from the thus-selected base 
station wirelessly. 

The period of selecting the above-mentioned base 
station can be set to a relatively long one (for example, 
several seconds) , or can be set to a relatively short one 

25 (for example, several milliseconds) . When this period is 
set to a relatively long one, data is distributed to the 
mobile set substantially from the base station which is 
nearest from the current position of the mobile set. 
Thereby, it is possible to perform data distribution with 

30 an averagely stable condition. When the above-mentioned 
period is set to a relatively short one, one base station 
which has the minimum instantaneous path loss is selected 
one by one every minute time interval. Thereby, in a 



-5" 



mobile coramunication system in which transmission power 
control is performed in a manner such that the reception 
level at a mobile set is approximately fixed, it is 
possible to reduce the average transmission power. 
5 When the period of selecting the base station by 

which transmission is performed to the mobile set is thus 
relatively long, information is distributed to the mobile 
set from the single base station for a relatively long 
time interval- Accordingly, the information distributing 

10 which is performed from the single base station to the 

mobile set for a relatively long time interval is likely 
to be affected by a randomly occurring instantaneous 
variation in fading. For example, when the path loss in 
the radio channel between the mobile set and the relevant 

15 base station instantaneously increases (instantaneous 
increase of fading) , the error rate of received 
information in the mobile set may increase, or 
instantaneously the transmission power may increase so as 
to compensate for this path loss. 

20 Thus, when the period of selecting the base 

station by which transmission is performed to the mobile 
set is relatively long, reception of information at the 
mobile set is performed not necessarily in a satisfactory 
condition . 

25 Further, when the period of selecting the base 

station which should perform transmission to the mobile 
set is relatively short as mentioned above, it is 
necessary to perform processing such as measurement of 
path loss , selection of the base station based on the 

30 measured value within a relatively short period, and so 
forth. Accordingly, the control amount required for the 
information distribution increases . 

Therefore, an ob:)ect of the present invention is 
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to provide a method of and a device 'for transmitting a 
burst signal by which a transmission time of the burst 
signal can be determined such that, when the burst signal 
is transmitted, the transmission power value and/or 
5 transmission rate value determined in accordance with a 
state of the radio channel becomes not an inappropriate 
one for the mobile communication system as possible. 

Further, the present invention has an object to 
provide an information distributing method for a mobile 

10 communication system by which, while the control amount 
required for information distribution can be reduced as 
possible, reception of information by a mobile set can be 
performed at a state which is as good as possible, and 
also, an information distribution control device by which, 

15 while the control amount required for information 

distribution can be reduced as possible, reception of 
information by a mobile set can be performed at a state 
which is as good as possible. 

20 DISCLOSURE OF THE INVENTION 

The above-mentioned problems can be solved by 
the following present invention: 

(1) In a method of transmitting a burst signal 
when the burst signal is transmitted from a transmitting 

25 station to a receiving station at a transmission power 
value and/ or transmission rate determined in accordance 
with a state of a radio channel between the transmitting 
station and receiving station in a mobile communication 
system, a configuration is made such that it is determined 

30 as to whether or not the burst signal is to be transmitted 
based on a comparison result between a criterion 
previously determined in accordance with the state of the 
radio channel and/or a transmission waiting state of the 
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signal and the state of the radio channel between the 

w 

transmitting station and receiving station; and the burst 
signal is transmitted from the transmitting station to the 
receiving station when it has been determined that the 
5 burst signal is to be transmitted. 

In this method of transmitting a burst signal, 
when it is determined that the burst signal is to be 
transmitted based on a comparison result between a 
criterion previously determined in accordance with the 
10 state of the radio channel and/or a transmission waiting 
state of the signal and the state of the radio channel 

^.^^^ between the transmitting station and receiving station, 

^=0 the burst signal is transmitted from the transmitting 

station to the receiving station at the transmission power 

55 15 value determined in accordance with the state of the radio 

(k channel , 

According to this method of transmitting a burst 

3 

id. signal, the comparison result between the above-mentioned 

IZ criterion and the state of the radio channel reflects the 

m 20 state of the radio channel. Thereby, a time of 

transmission of the burst signal (whether or not the burst 
signal is to be transmitted) is determined in 
consideration of the state of the radio channel . 

The above-mentioned transmitting station may be 
25 either one of a base station and a mobile station of the 

mobile communication system. When the base station is the 
transmitting station, the mobile station is the receiving 
station. When the mobile station is the transmitting 
station, the base station is the receiving station. 
30 The above-mentioned criterion is determined such 

that the transmission power value and/or transmission rate 
determined based on the state of the radio channel at the 
time of transmitting the burst signal determined based on 
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the comparison result between the criterion and the state 
of the radio channel is not inappropriate for the mobile 
communication system as possible. Further, this criterion 
may be made variable adaptively for each time zone, each 
5 mobile station performing communication, or each base 
station performing communication. 

(2) In a standpoint that the state of the radio 
channel can be directly determined, in the above-mentioned 
method of transmitting of a burst signal, the above- 

10 mentioned criterion may be determined based on th state of 
the radio channel . 

The state of the radio channel which is used as 
a base for determining the above-mentioned criterion 
represents the transmission state of the burst signal 

15 directly or indirectly, and, for example, may be expressed 
by any of instantaneous path loss variation value between 
the transmitting and receiving stations, data transmission 
error rate, transmission throughput, distance between the 
transmitting and receiving stations, relative positional 

20 relationship between the transmitting and receiving 

stations , interference power value which the receiving 
station receives from another transmitting station, number 
of receiving stations on the other ends to which the burst 
signal is transmitted through a same antenna, desired time 

25 of transmission, transmission data amount, and/or the like, 
short-span average thereof, long- span average thereof, 
reception-end transmission permission/non-permission 
determination determined on the receiving device, or a 
combination of some thereof. These can be obtained by 

30 direct measurement in the transmitting device, or may be 
obtained as a result of one measured in the reception 
device being transmitted as a control signal. When the 
measurement is made in the receiving device, the measured 
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value may be transmitted to the transmitting device in a 
form of a real number or the like as it is as a control 
signal, or determination may be made therefor based on a 
criterion provided in the receiving end, and one expressed 
5 by a numerical value in binary or more finite levels may 
be transmitted to the transmitting device as a reception- 
end transmission permission/non-permissicn determination. 

(3) In a case where it is determined as to 
whether or not the burst signal is to be transmitted in 

10 consideration of the state of the radio channel, and, 
based on the determination result, the burst signal is 
transmitted, a waiting time for the burst signal is long 
when an amount of the burst signal provided to the 
transmitting station as the burst signals to be 

15 transmitted is large. Such a situation is not an 

appropriate state for the mobile communication system. 
Therefore, in a standpoint of avoiding such a situation, 
the determination as to whether or not the burst signal is 
to be transmitted may be performed further depending on 

20 the transmission waiting state of the burst signal, 
according to the present invention . 

In this method of transmitting a burst signal, 
as the determination as to whether or not the burst signal 
is to be transmitted is made depending on the waiting 

25 state of the burst signal, it is possible to transmit the 
burst signal provided to the transmitting station without 
delay as possible while maintaining the transmission power 
value and/or transmission rate as an appropriate state as 
possible . 

30 The above-mentioned waiting time for the burst 

signal represents a waiting state until the burst signal 
provided to the transmitting station is transmitted, 
directly or indirectly, and, for example, may be expressed 
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by any of or a combination of some of a data amount of the 
burst signal in the waiting state, the maximum delay time 
of the burst signal in the waiting state ^ the average 
delay time of the burst signal in the waiting state and an 
5 immediately preceding transmission situation. 

(4) As the above-mentioned determination as to 
■ whether or not the burst signal is to be transmitted is 
made based on the comparison result between the above- 
mentioned criterion and the state of the radio channel , 
10 the above-mentioned waiting state of the burst signal may 
be reflected by either the above-mentioned criterion or 
the state of the radio channel. In a standpoint that the 
-^0 waiting state of the burst signal can be easily reflected 

by the determination as to whether or not the burst signal 
5 -J 15 is to be transmitted, the above-mentioned criterion may be 

% Sit" 

In determined depending on the transmission waiting state of 

the burst signal, in the method of transmitting of a burst 
1-^^^ signal, according to the present invention. 

= 7' (5) When data is transmitted as the burst signal, 

lU - 20 various performances are required for transmission of the 

a]: burst signal. In a standpoint that such requirements can 

be properly dealt with, according to the present invention, 
the determination as to whether or not the burst signal is 
to be transmitted may be performed further depending on 
25 performances required for transmitting the burst signal, 
in the method of transmitting of a burst signal. 

As the determination as to whether or not the 
burst signal is to be transmitted is thus performed 
further depending on performances required for 
30 transmitting the burst signal, it is possible to transmit 
the burst signal in a manner such as to satisfy the 
required performances, while maintaining the transmission 
power value and/or transmission rate as an appropriate 



state as possible. For example, for the burst signal of 
data for which relatively fast transmitting rate is 
required, even when the radio transmission state is 
somewhat unsatisfactory, the burst signal may be 
transmitted by the burst signal at the transmission power 
value/transmission rate in accordance with this state. 

The performances required for transmitting the 
burst signal represents performances required when the 
burst signal is transmitted, and, for example, may be 
expressed by any of or a combination of some of required 
transmission rate, recjuired transmission priority level, 
required error rate, required maximum delay amount, and 
required average delay amount. 

(6) As the above-mentioned determination as to 
whether or not the burst signal is to be transmitted is 
made based on the comparison result between the above- 
mentioned criterion and the state of the radio channel, 
the above-mentioned performances required for transmitting 
the burst signal may be reflected by either the above- 
mentioned criterion or the state of the radio channel. In 
a standpoint that the performances required for 
transmitting the burst signal can be easily reflected by 
the determination as to whether or not the burst signal is 
to be transmitted, the above-mentioned criterion may be 
determined depending on the performances required for 
transmitting the burst signal, in the method of 
transmitting of a burst signal, according to the present 
invention . 

(7) Further, in a standpoint that the power 
resource can be distributed in accordance with the 
performances required for transmitting the burst signal, 
at least one of the transmission power value and 
transmission rate may be determined further depending on 
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the performances required for transmitting the burst 
signal . 

(8) In comparison between the above-mentioned 
criterion and the state of the radio channel, originally, 

5 the transmission power value and/or transmission rate is 
determined based on the state of the radio channel . 
Accordingly, in a standpoint that processing can be 
performed easily, a configuration may be made such that 
the criterion is expressed as a reference transmission 

10 power value and/or reference transmission rate, and, it is 
determined as to whether or not the burst signal is to be 
transmitted based on the comparison result between the 
reference transmission power value and/or reference 
transmission rate and transmission power value and/or 

15 transmission rate determined in accordance with the state 
of the radio channel, according to the present invention. 

(9) In cellular mobile communication, in order 
to reduce interference power to other cells, it is needed 
to provide an upper limit to the total of transmission 

20 powers from one base station. In this case, it is needed 
to consider states of a plurality of radio channels (for 
example, a total transmission power value) . In this 
standpoint, the above-mentioned state of the radio channel 
may include not only the state of the radio channel 

25 between the transmitting station and receiving station to 
which the burst signal is addressed but also the state of 
a radio channel with another receiving station. 

For example, the above-mentioned criterion is a 
reference total power value, and bursts which can be 

30 transmitted are selected from a plurality of burst signals 
such that the total of transmission power values of the 
^ plurality of burst signals do not exceed the above- 
mentioned reference total power value. In this selection. 



-13- 



for example, burst signals are selected from the plurality 
of burst signals in a predetermined order, the total of 
transmission power values thereof is obtained, and, 
determination is made such that, when this total does not 
5 exceed the above-mentioned reference total power value, 
the thus-selected burst signals can be transmitted. 

(10) Further, in order to solve the above- 
mentioned problem, according to the present invention, in 
a transmitting device in a mobile communication system in 

10 which a burst signal is transmitted to a receiving station 
at a transmission power value and/or transmission rate 
determined in accordance with a state of a radio channel 
between the transmitting station and receiving station in 
a mobile communication system, transmission permission 

15 criterion determining means which determines a 

transmission permission criterion of the burst signal, 
determining means which determines as to whether or not 
, the burst signal is to be transmitted based on a 

comparison result between the transmission permission 

20 criterion determined by the transmission permission 
criterion detecting means and the state of the radio 
channel with the receiving station, and transmission 
control means which transmits the burst signal to the 
receiving station when it has been deteimined by the 

25 determining means that the burst signal is to be 
transmitted, are provided, 

(11) Further, in order to solve the above- 
mentioned problem, according to the present invention, in 
a method of distributing information to a mobile set in a 

30 mobile communication system in which communication is 

performed between a base station and the mobile set, one 
or a plurality of base stations are determined to perform 
communication with the mobile set; information to be 
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distributed to the mobile set is distributed to the thus- 
determined one or plurality of base stations; and each 
base station transmits the thus-distributed information to 
the mobile set. 

5 In such an information distributing method in a 

mobile communication system, information to be distributed 
to a mobile set is distributed to a plurality of base 
stations, and, from each base station, the thus- 
distributed information is transmitted to the mobile set, 

10 As information to be distributed to a mobile set is 

distributed to a plurality of base stations, and, from 
each base station, the thus-distributed information is 
transmitted to the mobile set, it is possible to 
adaptively alter a mode of distributing the information by 

15 a manner of distribution of the information to be 

distributed, such as the state of the base stations to 
which the information to be distributed is distributed, 
the state of the radio channels between the respective 
base stations to which the information is distributed and 

20 the mobile set, distributing amounts of the information, 
or the like. 

The number of the base stations to perform 
communication with the mobile set may be fixedly 
predetermined based on the disposition of the base 

25 stations, expected communication traffic, and/or the like, 
or may be altered appropriately based on required 
communication quality, required information transmission 
rate, states of the radio channels between the respective 
base stations and mobile set, and/or the like. 

30 (12) In a standpoint that transmission of 

information from a base station having a better state of a 
radio channel with the mobile set can be made, according 
to the present invention, one or a plurality of base 
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stations to perform communication with the mobile set may 
be determined based on a state of a radio channel with the 
mobile set. 

The above-mentioned state of the radio channel 
5 represents a transmission state of radio wave 

(information) between the mobile set and base station, 
directly or indirectly, and, may be expressed by, for 
example, any of or a combination of some of instantaneous 
pass loss variation value in the radio channel, data 

10 transmission error rate, transmission throughput, distance 
between the mobile set and base station, relative 
positional relationship between the base station and 
mobile set, interference power value from another 
transmitting station which the radio channel receives, the 

15 number of mobile sets on the other ends to which 

transmission is to be made through a same antenna, 
required time, transmission data amount, short-span 
average thereof, and long-span average thereof 1 

(13) When information is distributed, various 

20 performances are required for the information distribution. 
In a standpoint that the requirements for the information 
distribution can be properly dealt with, according to the 
present invention, in the above-mentioned information 
distributing method in a mobile communication system, one 

25 or a plurality of base stations to perform communication 
with the mobile set may be determined based on 
performances required for transmission of the information 
to be distributed to the mobile set. 

The performances required for transmitting the 

30 burst signal represent performances required when the 
burst signal is transmitted, and, for example, may be 
expressed by any of or a combination of some of required 
transmission rate, required transmission priority level. 
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required error rate, required maximum delay amount, and 
required average delay amount, and so forth. 

(14) According to the present invention, in a 
standpoint that information to be distributed can be 
5 properly distributed in accordance with an amount of 
information piled up in each base station, one or a 
plurality of base stations to perform communication with 
the mobile set may be determined based on a transmission 
waiting state of information to be distributed in each 
10 base station. 

The transmission waiting state for the 
information to be transmitted in each base station 
represents a waiting state until the information provided 
to each base station is transmitted to the mobile set, 
15 directly or indirectly, and, for example, may be expressed 
by any of or a combination of some of the data amount of 
the information in the waiting state, the maximum delay 
time of the information in the waiting state, and the 
average delay time of the information in the waiting state. 
20 (15) When a fixed amount of information is 

distributed to the mobile set, in a standpoint that an 
amount of information transmitted from each base station 
can be reduced, according to the present invention, the 
information to be distributed to the mobile set may be 
25 distributed to the thus-determined plurality of base 
stations without duplication. 

In such an information distributing method in a 
.mobile communication system, as the information to be 
distributed to the mobile set is distributed to the thus- 
30 determined plurality of base stations without duplication, 
when information is distributed to the mobile set, the 
amount of information transmitted from each base station 
can be reduced than an amount of the information in a case 



where the information, is transmitted from a single base 
station. As a result, a transmission time of information 
of each base station when the information is transmitted 
to the mobile set is shortened^ and information 
transmission from each base station to the mobile set is 
not likely to be subject to variation in state of radio 
channel which may occur randomly. 

(16) In a standpoint that information 
distribution can be made to the mobile set more positively, 
according to the present invention, in the above-mentioned 
information distributing method in a mobile communication 
system, a part or all of the information to be distributed 
to the mobile set may be copied, and the information to be 
distributed to the mobile set may be distributed to the 
thus-determined plurality of base stations with 
duplication of the part or all of the information. 

In such an information distributing method in a 
mobile communication ^system, as the information to be 
distributed to the mobile set is distributed to the thus- 
determined plurality of base stations with duplication of 
the part or all of the information, when a quality of 
information transmitted from any base station is degraded, 
the quality-degraded information can be made up with 
corresponding information transmitted from another base 
station duplicately. As a result, it is possible to 
perform information distribution to the mobile set more 
positively . 

(17) In a standpoint that communication traffic 
of each base station can be equalized, according to the 
present invention, in the above-mentioned information 
distributing method in a mobile communication system, a 
larger amount of the information may be distributed to a 
base station of the thus-determined plurality of base 
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stations which has a smaller amount of information in a 
transmission waiting state. 

(18) In a standpoint that a larger amount of 
information can be transmitted to the mobile set through a 

5 better radio channel, a larger amount of the information 
may be distributed to a base, station of the thus- 
determined plurality of base stations which has a better 
state of the radio channel with the mobile set. 

The matter that the state of the radio channel 
10 is better means that the transmission state of radio wave 
(information) between the mobile set and base station is 
more satisfactory, and, may be expressed by, for example, 

i.O respective states in that the instantaneous path loss 

variation value and/or short-span average thereof in the 

If} 15 radio channel is smaller, the data transmission error rate 

is smaller, the transmission throughput is larger, the 
distance between the mobile set and base station is 
shorter, the interference power value from another 
transmitting station received by the radio channel is 

flJ 20 smaller, the number of mobile sets on the other ends to 

which transmission is to be made through a single antenna 
is smaller, and/or the like. 

(19) In a standpoint that information can be 
distributed to the mobile set in a more appropriate state 

25 in consideration of infonnation communication quality and 
information distribution time, according to the present 
invention, in the above-mentioned information distributing 
method in a mobile communication system, amounts of 
distributing the information to the determined plurality 
30 of base stations may be determined based on an amount of 
■ information in a transmission waiting state and a state of 
the radio channel with the mobile set in each base station. 
From the amount of information in the 
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transmission waiting state in each base station, a 
distribution time of the information can be estimated, and, 
also, based on the state of the radio channel between each 
base station and the mobile set, information communication 
5 quality can be estimated. Accordingly, when the amounts 
of distributing the information to the respective base 
stations are determined based on the amount of information 
in the transmission waiting state and the state of the 
radio channel with the mobile set in each base station, it 
10 is possible to perform information distribution in a more 
appropriate state in consideration of a combination of 
information communication equality and information 
distribution time . 

(20) For example, the information may be 
15 distributed to the thus-determined plurality of base 

stations in a manner such that a base station having a 
better state of the radio channel with the mobile set may 
have a larger amount of information in a transmission 
waiting state. In this information distributing method 
20 in a mobile communication system, it is possible to 

perform information distribution in a state of better 
communication quality. 

(21) In a standpoint that information 
distribution to the mobile set can be performed more 

25 quickly, according to the present invention, in the 

information distributing method in a mobile communication 
system, when a state of information piled up in a 
transmission waiting state in each base station becomes a 
predetermined state, a part or all of the information in a 

30 transmission waiting state may be collected; and the thus- 
collected information may be re-distributed to one or a 
plurality of base stations as information to be 
distributed. 
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By re-distributing the transmission waiting 
information which can be regarded as being not likely to 
be transmitted in each base station to another base 
station, it is possible to distribute the information to 
5 the mobile set more quickly. 

The determination as to whether or not the 
transmission waiting information is not likely to be 
transmitted in each base station can be made by time out, 
or whether or not a vacancy situation occurs in another 
10 base station, or the like. 

(22) Further, in a standpoint that a large 

13 amount of information can be distributed to the mobile set 

without delay, according to the present invention, in the 

lU above-mentioned information distributing method in a 

15 mobile communication system^ when the above— mentioned 

Cn information is collected, if a time for which the thus- 

collected infoirmation has been piled up without being 
transmitted to the mobile set is longer than a 

12 predetermined time, this collected information may be 

jy 20 discarded. 

In such an information distributing method in a 
mobile communication system, as information which has been 
piled up for a long time in each base station is discarded, 
it is possible to distribute information which is provided 
25 sequentially to the mobile set without delay. 

(23) Further, in order to solve the above- 
mentioned problem, according to the present invention, in 
an information distribution control device performing 
information distribution control for a mobile set in a 

30 mobile communication system having a base station and the 
mobile set, base station determining means determining one 
or a plurality of base stations to perform communication 
with the mobile set; and information distributing means 
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distributing information to be distributed to the mobile 
set to the thus-determined one or plurality of base 
stations are provided^ each base station being able to 
transmit the information distributed by the information 
5 distributing means to the mobile set. 

(24) Further, the above-mentioned problem can be 
solved by a transmitting device in a mobile communication 
system in a receiving device in the mobile communication 
system which transmits a burst signal transmitted from a 
10 transmitting station at a transmission power value and/or 
a transmission rate determined in accordance with a state 
of a radio channel, comprising: reception quality 
;|i measuring means measuring a reception quality from a 

ly received signal; reception-end reference power determining 

m 

15 means determining a reception-end reference power in 
IP accordance with the measured reception quality; a signal 

intensity detector detecting the state of the radio 
channel ; a reception-end permission determining means 
:|I determining whether or not the burst signal is to be 

20 transmitted by the transmitting station, based on a 

comparison result between the 'reception-end reference 
power and the state of the radio channel; and means 
transmitting this determination result to the transmitting 
station. The measurement of the radio channel can be made 

25 not only by the transmitting device but also by the 

receiving device. Based on communication quality measured 
by the receiving device, a reception-end reference power 
is determined, and, by a comparison result with the state 
of the radio channel , it is determined as to whether or 

30 not the burst signal is to be transmitted by the 

transmitting end, and it is sent to the transmitting end. 
Thereby, even the transmitting end can perform 
transmission of the burst signal in consideration of the 
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state of the radio channel. Further, when also the 
transmitting end determines as to whether or not the burst 
signal is to be transmitted, and, also, takes into account 
the determination result of the receiving end, it is 
5 possible to perform transmission control of the burst 
signal with a higher accuracy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a 
10 configuration example of a mobile communication system to 
which a method of and a device for transmitting a burst 
signal in embodiments of the present invention are 
applied; 

FIG. 2 is a block diagram showing a first 
15 example of a transmission/reception system in the mobile 

communication system in the first embodiment of the 

present invention; 

FIG. 3 is a block diagram showing a second 

example of a transmission/reception system in the mobile 
20 communication system in the first embodiment of the 

present invention; 

FIG. 4 is a block diagram showing a third 

example of a transmission/reception system in the mobile 

communication system in the first embodiment of the 
25 present invention; 

FIG. 5 is a block diagram showing a fourth 

example of a transmission/ reception system in the mobile 

communication system in the first embodiment of the 

present invention ; 
30 FIG. 6 is a block diagram showing a fifth 

example of a transmission/reception system in the mobile 

communication system in the first embodiment of the 

present invention ; 
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FIG. 7 is a block diagram showing a 
transmission/reception system in the mobile communication 
system in a second embodiment of the present invention; 

FIG. 8 is a flow chart showing operation of a 
5 transmission permission determining unit shown in FIG. 7; 

FIG. 9 is a block diagram showing a 
transmission/reception system in the mobile communication 
system in a third embodiment of the present invention; 

FIG. 10 is a flow chart showing operation of a 
10 transmission permission determining unit shown in FIG. 9; 

FIG. 11 shows one configuration example of a 
waiting row unit used in the embodiments of the present 
invention ; 

FIG. 12 is a flow chart showing an algorithm of 
15 determining a transmission permission criterion also 

reflecting an immediately preceding reference transmission 
value in the embodiments of the present invention; 

FIG. 13 is a block diagram showing one 
configuration example of a receiving device which 
20 transmits a reception-end transmission permission/non- 
permission determination to a transmitting device in the 
embodiments of the present invention; 

FIG. 14 is a flow chart showing operation of the 
transmitting device used in the embodiments of the present 
25 invention; 

FIG. 15 is a block diagram showing a basic 
configuration example of a mobile communication system to 
which an information distributing method and an 
information distribution control device in a fourth 
30 embodiment of the present invention are applied; 

FIG. 16 is a block diagram showing 
configurations of a control station, base stations and a 
mobile set concerning downlink communication in the mobile 
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communication system shown in FIG. 15; 

FIG. 17 shows a configuration example of each 
base station shown in FIGS. 15 and 16; and 

FIG. 18 is flow charts showing operations of the 
5 control station shown in FIGS. 15 and 16. 

BEST MODE FOR EMBODYING THE PRESENT INVENTION 

Embodiments of the present invention will now be 
^ described based on the drawings. 

10 A mobile communication system to which a method 

of and a device for transmitting a burst signal in the 
embodiments is configured, as shown in FIG. 1, for example 

In FIG. 1, to a mobile station 10 such as a 
portable telephone^ a PHS te2rminal or the like, an 

15 information processing apparatus (PC) 20 such as a 

computer is connected. Further, the mobile station 10 
performs radio communication with a base station 30 which 
is set in a service area for the mobile communication. 
Similarly, another mobile station 40 to which an 

20 information processing apparatus (PC) 50 is connected 

performs radio communication with another base station 60 . 
The respective base stations 30 and 60 are connected 
together through a predetermined network 80 . 

In this mobile communication system, when data 

2 5 to be transmitted to the other information processing 

apparatus 50 from the information processing apparatus 20 
is provided to the mobile station 10, for example, the 
mobile station 10 converts the data into a form of packets 
and transmits the data in the form of packets to the base 

30 station 30 wirelessly. The base station 30 having 
received this burst signal sends each packet to the 
network 80 for the base station 60 based on a transmission 
destination identifier included in the packet. Then, the 
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base station 60 having received each packet transmits the 
data formed in each received packet to the mobile station 
40 as a burst signal. The mobile station 40 having 
received this burst signal transmits each packet included 
5 in the burst signal to the information processing 

apparatus 50, The present invention can also be applied 
to a system in which, instead of the information 
processing apparatus 20 and 50, other information 
generating/ inputting points such as mouths and ears of 

10 human beings are used. 

System of transmitting/receiving the burst 
signal between the mobile station 10 and base station 30, 
and between the base station 60 and mobile station 40 in 
the above-mentioned mobile communication system will now 

15 be described in detail as a first embodiment of the 
present invention . A first example of this 
transmitting/ receiving system is configured as shown in 
FIG. 2, for example. 

In FIG. 2, transmission/reception of the burst 

20 signal is performed between a transmitting device 100 

provided in a transmitting station end (mobile station 10 
or base station 60 in the above-mentioned example) and a 
receiving device ■ 200 provided in a receiving station end 
(base station 30 or mobile station 40 in the above- 

25 mentioned example) . 

The transmitting device 100 has a waiting row 
unit 101 in which the provided burst signal (for example, 
data in a form of packets) are stored one by one, a data 
taking unit 102 taking out data to be transmitted from the 

30 waiting row unit 101, and a coding/modulating/amplif ying 
unit 103 performing coding, modulating and amplifying on 
the data to be transmitted taken by the data taking unit 
102. Further, the transmitting device 100 has a channel 
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state measuring unit 104 measuring, based on a signal 
received from the other communication party through an 
antenna 110, the state of the radio channel between the 
transmitting device 100 and receiving device 200, and a 
5 required transmission power estimating unit 105 estimating 
a transmission power value of the burst signal to be 
transmitted based on the state of the radio channel thus 
measured by the channel state measuring unit 104. 

The above-mentioned channel state measuring unit 
10 104 outputs any one or a combination of some of an 
instantaneous variation value of path loss, a data 
transmission error rate, a transmission throughput, a 
^2 distance between the transmitting and receiving devices, a 

f-U relative positional relationship between the transmitting 

jll ■ 15 and receiving devices, an interference power value from 

tf; other radio stations, the number of other radio stations 

to which signals are to be transmitted through the antenna 

l'^ 110, a time at which transmission is desired to be made, 

fU 

|T an amount of data to be transmitted, and a short- span 

fy 20 average thereof and a long-span average thereof, for 

example, as information representing the state of radio 
channel between the transmitting device 100 and receiving 
device 200. When the channel state measuring unit 104 
outputs the instantaneous parh loss variation value as the 
25 information representing the state of the relevant radio 
channel, for example, the required transmission power 
estimating unit 105 calculates a transmission power value 
such that a received power at the receiving device 200 may 
be a desired reception power value. (fixed value) , by 
30 multiplying the reciprocal of the above-mentioned 

instantaneous path loss variation value by the desired 
reception power value, for example. When the 
instantaneous path loss variation value and interference 



power short-span average value are output as the 
information representing the state of the radio channel, 
the required transmission power estimating unit 105 
calculates a transmission power value such that the ratio 
of the reception power to the interference power may be a 
fixed value, by multiplying the reciprocal of the 
instantaneous path loss variation value by the 
interference power value short-span average value and the 
ratio of the desired reception power value to the 
interference power value, for example. 

Thus, the required transmission power estimating 
unit 105 outputs a larger transmission power value, as the 
state of radio channel represented by the information 
obtained from the channel state measuring unit 104 is bad, 
but outputs a smaller transmission power value, as the 
state of the radio channel is good. 

The transmitting device 100 further has a 
transmission permission criterion determining unit 106a 
and a transmission permission determining unit 107. The 
transmission permission criterion determining unit 106a 
calculates a reference transmission power value which is 
used as a transmission permission criterion based on the 
information representing the state of the radio channel 
from the channel state measuring unit 104. For example, 
the reference transmission power value is calculated based 
on information representing an average state of the radio 
channel from the channel state measuring unit 104 (for 
example, information depending on the distance between the 
transmitting and receiving devices, information expressed 
by a short-span average of the above-mentioned respective 
information (for example, one obtained from multiplying a 
short-span average value of the instantaneous path loss 
variation value by a fixed value) . The transmission 
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permission determining unit 107 compares the reference 
transmission power value determined by the transmission 
permission criterion determining unit 106a with the 
transmission power value calculated by the above-mentioned 
5 required transmission power estimating unit 105, and, 

outputs a control signal of permission/non-permission of 
transmission of the burst signal based on the comparison 
result- For example, the transmission power value 
calculated by the required transmission power estimating 

10 unit 105 is larger than the reference transmission power 
value due to a cause that fading decreases or the like, 
the transmission permission determining unit 107 outputs a 
control signal of non-permission of transmission of the 
burst signal to the data taking unit 102. On the other 

15 hand, when the state of the radio channel is relatively 
good, and, thus, the transmission power value calculated 
by the required transmission power estimating unit 105 is 
equal to or lower than the reference transmission power 
value, the transmission pemission determining unit 107 

20 outputs a control signal of permission of transmission to 
the data taking unit 102 . 

The data taking unit 102 performs control as to 
whether or not transmitting the burst signal, based on the 
control signal from the transmission permission 

25 determining unit 107. That is, while receiving the 

control signal of permission of transmission of the burst: 
signal from the transmission permission determining unit 
107 , the data taking unit 102 takes data from the waiting 
row unit 101, and sends the data to the 

30 coding/modulating/ amplifying unit 103. The 

coding/modulating/amplifying unit 103 performs coding and 
modifying processing on the data, and, also, performs 
amplifying processing thereon so that the transmission 
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power value calculated by the required transmission power 
estimating unit 105 can be obtained thereby. Then, the 
data having undergone the respective processing is 
transmitted to the receiving device 200 through the 
5 antenna 110. On the other hand, while receiving the 

control signal of non -permission of transmission of the 
burst signal from the transmission permission determining 
unit 107, the data taking unit 102 interrupts taking of 
data from the waiting row unit 101. As a result, no burst 

10 signal is transmitted from the transmitting device 100. 

In the above-mentioned example, when the state 
of the radio channel between the transmitting device 100 
and receiving device 200 becomes unsatisfactory due to 
influence of fading or the like, transmission of the burst 

15 signal from the transmitting device 100 to the receiving 

device 200 is delayed until the state of the radio channel 
is improved. As a result, it is possible to reduce the 
peak transmission power, and to control the power 
consumption in the transmitting device 100, Also, it is 

20 possible to reduce interference to other radio stations, 
A second example of the transmitting/ receiving 
system in the mobile communication system shown in FIG. 1 
is configured as shown in FIG- 3, for example . 

In FIG. 3, a transmitting device 100 in this 

25 transmitting/receiving system (including the transmitting 
device 100 and a receiving device 200) includes, same as 
the above-described first example, a waiting row unit 101, 
a data taking unit 102, a coding /modulating/amplifying 
unit 103, a channel state measuring unit 104, a required 

30 transmission power estimating unit 105 and a transmission 
permission determining unit 107. 

In this second example a transmission permission 
criterion determining unit 106b calculates a reference 
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transmission power value which is used as a criterion for 
permission/non-permission of transmission of burst signal, 
based on information representing the state of the radio 
channel from the channel state measuring unit 104 and a 
5 state of the burst signal which is a waiting state of 
being stored in the waiting row unit 101. 

For example, the transmission permission 
criterion determining unit 106b calculates the reference 
transmission power value based on the information 
10 representing the state of the radio channel from the 

channel state measuring unit 104 as described above, and, 
further, corrects the above-mentioned reference 
transmission power value based on the information 
representing a transmission waiting state of the burst 
15 signal stored in the waiting row unit 101 such as, for 

example, any of or a combination of some of the number of 
stored packets, the average delay amount thereof, and the 
maximum delay amount thereof. For example, as the average 
delay amount of the burst signal, the maximum delay amount 
20 thereof, or the number of stored packets becomes larger, 
the reference transmission power value calculated as 
mentioned above is made larger. As a result, even in the 
state of the radio channel in which the transmission power 
value should be made slightly larger, the burst signal 
^5 comes to be made to be transmitted. Accordingly, the 
burst signal to be transmitted is prevented from being 
piled up in the waiting row unit 101 for a long time. 

A third example of the transmitting/receiving 
system in the mobile communication system shown in FIG. 1 
50 is configured as shovtn in FIG. 4, for example. 

In FIG- 4, a transmitting device 100 of this 
transmitting/receiving system (including the transmitting 
device 100 and a receiving device 200) includes, the same 
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as the above-described first and second examples, a 
waiting row unit 101, a data taking unit 102, a 
coding/modulating/amplifying unit 103, a channel state 
measuring unit 104, a required transmission power 
5 estimating unit 105 and a transmission permission 
determining unit 107. 

In this third example, a transmission permission 
criterion determining unit 106c calculates the reference 
■ transmission power value which is used as a criterion of 

10 permission/non-permission of transmission of the burst 

signal, based on the information representing the state of 
the radio channel from the channel state measuring unit 
104, the state of the burst signal which is a waiting 
state of being stored in the waiting row unit 101, and, 

15 also, media information provided from a mother apparatus 
which is a supply source of the burst signals to be 
transmitted. The media information is performance 
required in transmission of information, such as, for 
example, a required data transmission rate, an average 

20 transmission power value, a transmission priority level, a 
required error rate, a required maximum delay amount, a 
required average delay amount and/or the like. 

For example, multimedia information (including 
images, voices, characters and so forth) to be transmitted 

25 is provided to the transmitting device 100 as the burst 

signal, for example. Then, information of the performance 
required in transmission of the information, such as^ for 
example, a required data transmission rate, an average 
transmission power value, a transmission priority level, a 

30 required error rate, a required maximuun delay amount, a 

required average delay amount and/or the like is provided 
to the transmitting device 100 as the media information 
together with the relevant multimedia information. The 
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transmission permission criterion determining unit 106c 
corrects the reference transmission power value calculated 
based on the state of the radio channel as described above, 
for example, based on the information representing the 
5 waiting state of the burst signal stored in the waiting 
row unit 101, and the media information. For example, 
when the required data transmission rate is large, when 
the required priority level is high, when the required 
error rate is low, when the required maximum delay amount 

10 or required average delay amount is small, or the like, 

determination is made such that the reference transmission 
power value becomes relatively larger. As a result, the 
multimedia information having such requirement can be 
transmitted, even in a state of the radio channel in which 

15 the transmission power value should be increased somewhat. 
Thus, it is possible to perform transmission of the burst 
signal according to the requirement . 

A fourth example of the transmitting/receiving 
system in the mobile communication system shown in FIG. 1 

20 is configured as shown in FIG. 5, for example. 

In FIG. 5, a transmitting device 100 of this 
transmitting/ receiving system (including the transmitting 
device 100 and a receiving device 200) includes, the same 
as the above-described first through third examples, a 

25 waiting row unit 101, a data taking unit 102, a 

coding/modulating/amplifying unit 103, a channel state 
measuring unit 104, a required transmission power 
estimating unit 105 and a transmission permission 
determining unit 107 . 

30 In this fourth example, a transmission 

permission criterion determining unit 105d calculates, 
same as in the above-described third example, the 
reference transmission power value which is used as a 
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criterion of permission/non-permission of transmission of 
the burst signal, based on the information representing 
the state of the radio channel from the channel state 
measuring unit 104, the state of the burst signal which is 
5 a waiting state of being stored in the waiting row unit 
101, and, also^ media information provided from a mother 
apparatus which is a supply source of the burst signals to 
be transmitted. Further, the above-mentioned media 
information is provided to the required transmission power 

10 estimating unit 105. 

The required transmission power estimating unit 
105 calculates the transmission power value such that 
signal reception can be made with a predetermined quality 
in the receiving device 200, based on the information 

15 representing the state of the radio channel from the 

channel state measuring unit 104. Further, it corrects 
the thus-calculated transmission power value based on the 
media information for the information to be transmitted. 

For example, when the required data transmission 

20 rate is large, when the required priority level is high, 
when the required error rate is low, when the required 
maximum delay amount or required average delay amount is 
small, or the like, the correction is made such that the 
transmission power value may be relatively larger. In 

25 this case, in consideration of dependency of the 

transmission power value calculated by the required 
transmission power estimating unit 105 on the media 
information, the transmission permission criterion 
determining unit 10 6d corrects the reference transmission 

30 power value based on the relevant media information. That 
is, the relevant reference transmission power value is 
determined based on the relevant media information so as 
to prevent actual transmission of the burst signal from 
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being missed by determination as to whether or not 
transmission of the burst signal is permitted made by the 
transmission permission determining unit 107 based on 
comparison result between the transmission power value 
5 determined depending on the media information as mentioned 
above and the reference transmission power value 
calculated based on the relevant media information 

Thus, according to the fourth example, as the 
transmission power value is determined according to 
10 requirement for transmission of information to be 

transmitted, the power resource of the transmitting device 
100 can be distributed properly according to the 
requirement for the relevant transmission of information 
to be transmitted. 
^5 A fifth example of the transmitting/receiving 

system in the mobile communication system shown in FIG. 1 
is configured as shown in FIG. G, for example. 

In FIG. 6, a transmitting device 100 of this 
transmitting/ receiving system (including the transmitting 
20 device 100 and a receiving device 200) includes, the same 
as the above-described first through fourth examples, a 
waiting row unit 101, a data taking unit 102, a 
coding/modulating/ amplifying unit 103, a channel state 
measuring unit 104, a required transmission power 
25 estimating unit 105 and a transmission permission 
determining unit 107. Further, the transmission 
permission criterion determining unit 106e and required 
transmission power estimating unit 105 calculate the 
reference transmission power value and transmission power 
30 value, respectively, based on the above-mentioned 

multimedia information, same as in the above-described 
fourth example. 

Further, in this fifth example, the transmission 
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permission criterion determining unit: 106e reports any one 
of or a combination of some of the provided media 
information, the information representing the state of 
waiting of transmission of the burst signal from the 
5 waiting row unit 101 and the information representing the 
state of the radio channel from the channel state 
measuring unit 104, to a mother apparatus which is a 
supply source of the information to be transmitted. For 
example, in a case where the transmitting device 100 is 

10 mounted in the mobile station 10 shown in FIG. 1, the 
current transmission error rate and/or length of the 
waiting row are reported to the information processing 
apparatus 20 from the transmission permission criterion 
determining unit 106e. The information processing 

15 apparatus 20 having received such information can perform 
control such as to raise the transmission priority level 
concerning transmission of the information to be 
transmitted, lower the transmission priority level 
concerning transmission of the other information, or lower 

20 the communication quality so as to lower the required data 
transmission rate. As a result, it is possible to 
transmit information for which various performances are 
required, while satisfying the recjuirements , without delay, 
and, also, in a condition in which the peak power is 

2 5 controlled as low as possible, from the transmitting 
device 100 to the receiving device 200. 

In each of the above-mentioned examples , the 
transmission permission determining unit 107 performs 
determination of permission/non-permission of transmission 

30 by a single reference value (reference transmission power 
value) . However, a method of the determination is not 
limited thereto. For example, a method in which a 
reference value for permitting transmission and a 
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reference value for inhibiting transmission are prepared 
individually^ a method of performing determination of 
permission/non-permission of transmission by using a state 
transition diagram, or a method of performing 
5 determination of permission/ non-permission of transmission 
by using a neural network, may be, employed. The criterion 
according to such a method of the determination performed 
by the transmission permission determining unit 107 is 
provided to the transmission permission determining unit 
10 107 from the transmission permission criterion determining 
unit 106a (106b through lOGe) , 
13 I Further, in each of the above-mentioned examples, 

the transmission permission determining unit 107 employs 
ly the transmission poorer value calculated by the required 

15 transmission power estimating unit 105 calculated based on 
the state of the radio channel, as the information 
representing the state of the radio channel. However it 
is not limited thereto. Any of inf02:mation representing 
the state of the radio channel obtained by the channel 
20 state measuring unit 104, or any information obtained 

based on the above-mentioned information can be employed. 
Also in this case, the transmission power permission 
criterion determining part 106a (106b through 106e) 
determines the criterion expressed by information which 
25 can be used in comparison with information provided as the 
information representing the state of the radio channel. 

With reference to FIG. 7, a mobile communication 
system to which a method of and a device for transmitting 
the burst signal in a second embodiment of the present 
30 xnvention will now be described. 

In the above-described first embodiment , 
permission/non-permission of transmission of the burst 
signal is determined based on the transmission power. In 
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contrast thereto, according to the second embodiment, 
penrtission/non-pennission of transmission of the burst 
signal is determined by referring to, in addition to the 
transmission power, an adaptive modulation transmission 
rate. The adaptive modulation is to alter a transmission 
rate {transmission speed) while the transmission power 
transmitted between the base station and mobile station is 
fixed. Thereby, when the state of the radio channel 
becomes worse, it is possible to prevent the required 
transmission power from increasing, by lowering the 
transmission rate, according to the adaptive modulation. 
A transmitting device 100 of a transmitting/ receiving 
system (including the transmitting device 100 and a 
receiving device 200) shown in FIG. 7 includes a waiting 
row unit 101, a data taking unit 102, a 
coding/modulating/amplifying unit 103, a channel state 
measuring unit 104, a transmission power and transmission 
rate determining unit 105a and a transmission permission 
determining unit 107a. 

FIG, 8 shows one example of an algorithm of the 
transmission permission determining unit determining 
permission/non-permission of transmission of the burst 
signal. The transmission permission determining unit 107a 
determines a reference transmission power value according 
to the state of the radio channel measured by the channel 
state measuring unit 104 and the media information, and, 
also, determines a reference transmission rate value 
according to the above-mentioned state of the radio 
channel (a step 811) . That is, the transmission 
permission determining unit 107a internally includes a 
transmission permission reference determining unit 
determining the reference transmission power value and 
reference transmission rate. The above-mentioned 
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processing of determining permission/non-permission of 
transmission is such that, as described above, based on 
the information representing the state of the radio 
channel from the channel state measuring unit 104 and the 
5 state of the burst signal which is a waiting state of 

being stored in the waiting row unit 101, and, also, the 
media information provided by a mother apparatus which is 
a supply source of the burst signals to be transmitted, 
the reference transmission power value which is a 

10 criterion of permission /non-permission of transmission of 
the burst signal . The media information is performance 
required for transmission of the information such as the 
required data transmission rate, average transmission 
power value, transmission priority level, required error 

15 rate, required maximum delay amount, required average 
delay amount and/or the like, for example. 

Then, the transmission permission determining 
unit 107a inputs the transmission power value and the 
transmission rate determined according to the state of the 

20 radio channel and media information determined by the 

transmission power and transmission rate determining unit 
105a (a step S12) . Then, the transmission permission 
determining unit 107a determines whether or not the 
transmission power value is lower than the reference 

25 transmission power value and, also, the transmission rate 
is higher than the reference transmission rate (a step 
S13) . When the transmission power value is lower than the 
reference transmission power value and, also, the 
transmission rate is higher than the reference 

30 transmission rate, the transmission permission determining 
unit 107a outputs a control signal of permitting 
transmission of the burst signal to the data taking unit 
102 (a step S14) , and finishes the processing. Otherwise, 



-Ba- 



the transmission permission determining unit 107a outputs 
a control signal of not permitting transmission of the 
burst signal to the data taking unit 102 (in a step S15) , 
and finishes the processing. 
5 Thus, according to the second embodiment of the 

present invention, permission of transmission of the burst 
signal is determined by using both the transmission power 
and transmission rate. Thereby, slight degradation of 
state of the radio channel is dealt with by alteration of 

10 the transmission rate, and, then, the transmission is 
deferred when the channel state is further degraded. 
Thereby, it is possible to further effectively reduce the 
required transmission power. 

It is also possible to determine permission of 

15 transmission of the burst signal by using only the 

transmission rate. In this case, the blocks 105a and 107a 
shown in FIG. 7 process only the transmission rate, and, 
in the steps Sll, S12 and S13 shown in FIG. 8, only the 
transmission rate is processed. 

20 The above-mentioned first and second embodiments 

relate to transmission of the single burst signal. That 
is, the transmitting device 100 transmits the burst signal 
to the single receiving device 200. In contrast thereto, 
according to a third embodiment of the present^ invention 

25 which will now be described, permission of transmission of 
a plurality of burst signals is performed unitarily. That 
is, according to the third embodiment, in a system in 
which the plurality of burst signals have information 
indicating destinations (transmission-destination 

30 receiving devices) , respectively, and, are transmitted to 
the corresponding plurality of receiving devices, 
permission of the plurality of burst signals are managed 
unitarily . 
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FIG. 9 is a block diagram showing the third 
embodiment of the present invention. A transmitting 
device 100 of a transmitting/ receiving system (including 
the transmitting device 100 and a receiving devices 200i 
5 through 200m> shown in FIG. 9 includes a waiting row unit 
101, a data taking unit 102, a 

coding/modulating/ amplifying unit 103, a channel state 
measuring unit 104, a transmission power and transmission 
rate determining unit 105a and a transmission permission 

10 determining unit 107a. This block configuration itself is 
the same as that of the transmitting device 100 shown in 
FIG- 7. However, the transmitting device 100 shown in FIG. 
9 is different from the transmitting device 100 shown in 
FIG. 7 in the following points: 

15 The waiting row unit 101 can store N burst 

signals provided by a mother apparatus. That is, the 
waiting row unit 101 has N waiting rows. The transmitting 
device 100 can transmit, to the M receiving devices 200i 
• through 200m, corresponding M burst signals. That is, the 

20 respective burst signals have information indicating 
destination numbers, respectively. The respective 
receiving devices 200i through 200m take therein 
transmitted bursts addressed thereto through antennas 210i 
through 210m, respectively. 

25 In cellular mobile communication, in order to 

reduce interference power to another cell, there is a case 
where an upper limit is provided to a total of 
transmission power from one base station. In order to 
achieve it, the transmission permission determining unit 

30 107a determines a set of transmission permission bursts 
such that a total of transmission powers from the 
transmission antenna 110 does not exceed a predetermined 
threshold, with reference to transmission power of each 
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burst signal. 

One example of a method for this determination 
will now be described. 

The burst signals are seen in a predetermined 
5 order, and, when the total of the transmission powers 
after the media is added thereto does not exceed the 
threshold, transmission permission is given to the burst 
signal. When it exceeds the threshold, transmission of 
the burst signal is made not permitted. This is performed 
10 on all the media. The predetermined order is determined 
based on any of or a combination of some of the waiting 
Q row, media information, from the channel state measuring 

''Z. unit 104, and transmission power and transmission rate 

Si J 

ly determining unit 105a. Examples of the predetermined 

15 order are shown below: 
If^ (T) The order from the media having a smaller 

^Z" transmission power ; 

Jt; (D The order from the media having a larger 

transmission power; 
° 20 (3) The order from the media having a longer 

M waiting row; 

® Based on the media information, the order 
from the media having a smaller delay requirement; 

© The order from the media having a smaller 
25 value obtained from multiplying the value of transmission 
power with the short-span average value of instantaneous 
path losses thereof; 

© The order from the media having a larger 
transmission rate; and 
30 ® The order from the burst signal obtaining a 

more satisfactory determination from receiving-end 
transmission permission determination (which will be 
described later) . 
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The example of the above-mentioned (D will now 
be given. It is assumed that the ntimber N of burst 
signals is 4, transmission powers thereof (assuming the 
burst signals 1, 2, 3 and 4) are 0.5, 5, 3, 6, 
5 respectively, and the threshold of a total of transmission 
powers are 10 . When they are seen in the order from a 
larger transmission power, the following result is 
obtained: First, the burst signal 4 (transmission power 
5) having the' largest transmission power is selected. As 

10 the total of the transmission powers is 6, it is lower 

than the threshold 10. Accordingly, transmission of the 
burst signal 4 is permitted. Then, the transmission power 
of the burst signal 2 having the second largest 
transmission power 5 is added to the transmission power 6, 

15 In this case, the total of the transmission powers is 11, 
and exceeds the threshold. Accordingly, transmission of 
the burst signal 2 is not permitted. Then, the 
transmission power of the burst signal 3 having the third 
largest transmission power is added to the transmission 

20 power 6. In this case, the total of the transmission 

powers is 9, and is lower than the threshold. Accordingly, 
in addition to the burst signal 4, transmission of the 
burst signal 3 is newly permitted. Then, the transmission 
power 0.5 of the burst signal 1 having the fourth largest 

25 transmission power is added to the transmission power 9 
(total of the transmission powers of the burst signals 4 
and 3) . In this case, the total of the transmission 
powers is 9.5, and is lower than the threshold. 
Accordingly, in addition to the burst signals 4 and 3, 

30 transmission of the burst signal 1 is newly permitted. 

Thus, permission of transmission of the burst 
signal is determined in consideration of transmission of 
the burst signal to, not only the receiving device which 
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is a destination of this burst signal, but also another 
receiving device, that is, a state of another radio 
channel (represented as transmission power or transmission 
rate) . The total of transmission powers may be a total of 
5 instantaneous transmission power values, or may be an 
average value of a total within a fixed time interval , 
FIG. 10 is a diagram showing one example of 
algorithm of unitarily determining permission of 
transmission of a plurality of burst signals in the 
10 transmission permission determining unit 107a shown in FIG. 
9. The transmission permission determining unit 107a 
13 determines a reference total transmission power value in 

Jp^ accordance with the states of respective radio channels 

1^ (radio channels connecting between the transmitting device 

If; ' 

f*5 15 100 and receiving devices 200i through 200m, respectively) 

measured by the channel' state measuring unit 104 and the 
media information, and, also, determines a reference 

^r! transmission rate value based on the states of the 

M' respective radio channels {step 821) . The reference 

20 transmission rate value is determined for each radio 

l--^^ channel (each burst signal) . Further, the reference total 

power value is determined based on information 
representing the states of the respective radio channels 
from the channel state measuring unit 104 and the state of 
2 5 the burst signals which is the waiting state of being 

stored in the waiting row unit 110, and, also, the media 
information provided by a mother apparatus which is a 
supply source of the burst signals to be transmitted, and 
is used as a criterion of permission/non-permission of 
30' transmission of the burst signal. The media inf ozrmation 
is performance required for transmission of information 
such as required data transmission rate, average 
transmission power value, transmission priority level. 
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required error rate, required maximum delay amount, 
required average delay amount and/or the like, for example. 

Then, the transmission permission determining 
unit 107a inputs transmission power values (maximum 
5 transmission power values) and transmission rates (lowest 
transmission rates) for respective N burst signals 
determined by the transmission power and transmission rate 
determining unit 105a according to the states of the 
respective radio channels and the media information (step 

10 S22) . Then, the transmission permission determining unit 
107a re-arranges the N burst signals according to the 
predetermined order (step S23) . Then, the transmission 
permission dete2rmining unit 107a sets an initial value 0 
into a parameter S indicating a total of transmission 

15 powers (step S24) . Then, the transmission permission 

determining unit 107a selects the top burst signal of the 
thus-re-arranged burst signals, and starts execution of a 
permission/non-'permission determining loop consisting of 
steps S26 through S28 (step S25) . 

20 The transmission permission determining unit 

107a determines whether or not the transmission rate value 
of the thus-selected burst signal is larger than the 
reference transmission rate value, and also, the 
transmission power value obtained from adding the 

25 transmission power of the thus-selected burst signal to 
the parameter S (set to 0 initially) is lower than the 
reference total power value (step S26) . When the 
determination result thereof is YES, the transmission 
power value of the selected burst signal is added to the 

30 parameter S, and thus, the value of the parameter S is 
updated (step S27) . Then, the transmission permission 
determining unit 107a outputs a control signal of 
permitting transmission of the burst signal to the data 



taking unit 102 (step S28) , and finishes the execution of 
the permission/non-permission determining loop for the 
selected burst signal (step S29) , In contrast thereto, 
when the determination result of the step S26 is NO, the 
transmission permission determining unit 107a outputs a 
control signal of not permitting transmission of the burst 
signal to the data taking unit 102 (step S30) . Then, the 
next burst signal is selected, and the permission/non- 
permission determining loop is executed therefor. 

When the determination result of the step S26' is 
NO, the permission/non-permission determination loop is 
finished (step S29) . 

Thus, transmission of all the burst signals 
determined as YES in the step S26 are permitted, and, thus, 
the sum of the transmission powers thereof does not exceed 
the reference total power value. Accordingly, it is 
possible to reduce the interference power for other cells 
in the cellular mobile communication. 

With reference to FIG. 11, the waiting row unit 
101 used in the first through third embodiments of the 
present invention will now be described. 

The waiting row unit 101 shown in FIG. 11 
includes a time information adding unit 111, a 
transmission waiting memory 112, a time difference 
calculating unit 113, a current time generating unit 114, 
a maximum delay time/average delay time calculating unit 
115, and a delay maximum value/average value/n-% value 
calculating unit 116. The input burst signal has current 
time information added thereto for each transmission unit 
(for example, packet length) by the time information 
adding unit 111, and, then, is stored in the transmission 
waiting memory 112. When a taking request signal comes 
from the data taking unit 102, one transmission unit 



(which may be one arriving at the earliest time, or may be 
the most important one in a case where difference in 
importance of information exists within the single burst 
signal) of the burst signal stored in the transmission 
memory 112 is selected, and is sent to the transmission 
difference calculating unit 113. The transmission 
difference calculating unit 113 sends the input 
transmission unit to the data taking unit 102, and, also, 
calculates a time difference value between the time 
information added thereto and the current time. As the 
difference value, delay maximum value/ average/value/n-% 
value are calculated by the delay maximum value/average 
value/n-% value calculating unit 116, and the information 
is sent to the transmission permission determining unit 
107a. 

The transmission waiting memory 112 calculates 
the amount of burst signals stored by itself, and sends it 
to the transmission permission determining unit 107a as 
transmission waiting burst signal amount information. 
Further, the transmission waiting memory 112 sends part or 
ail of the time information added to the transmission 
units of the burst signals stored therein to the maximum 
delay time/average delay time calculating unit 115. The 
maximum delay time/average delay time calculating unit 115 
calculates the maximiom value/average delay time thereof, 
and sends them to the transmission permission determining 
unit 107a. 

When the waiting row unit 101 is configured by 
the minimum parts / components , it is possible to omit the 
parts/components having (*) in FIG. 11- 

In the above-mentioned first through third 
embodiments of the present invention, it may be determined 
whether or not a transmission permission criterion 



determined as described above is proper through comparison 
between a required communication quality and an actual 
communication quality, and it may be updated periodically. 
Procedure of this determination is shown in a flow chart 
of FIG. 12. The flow chart shown in the figure is one 
executed by the above-described transmission permission 
determining unit 107, 107a, and, regardless of whether or 
not data is transmitted, the transmission permission 
criterion is updated in a fixed period. In the following 
description, description is made as of processing by the 
transmission permission determining unit 107a in the third 
embodiment, by a reason. 

First, the transmission permission determining 
unit 107a determines the reference transmission power 
value and reference transmission rate value as described 
above (step S71) , and determines whether or not an 
updating time has come (step S72) . When the determination 
result of the step S72 is NO, the transmission permission 
determining unit 107a finishes the processing. In 
contrast thereto^ when the determination result of the 
step S72 is YES, the latest channel state is input (step 
S73) . Specifically, it may be one obtained from measuring, 
for a fixed time interval, one (for example, average delay 
time, average transmission rate, or the like) of the 
channel state concerning the quality of transmission of 
the burst signal by the channel state measuring unit 104. 
Then, the transmission permission determining unit 107a 
determines whether or not the reference transmission power 
value and reference transmissxon rate value are proper 
(step 574) . In the step S74, the result obtained from the 
measurement in the step S73 is compared with a required 
channel state, and, in accordance therewith, the 
transmission peirmission criterion is altered by a 



predetermined span (steps S75 and S76) . Thereby, the 
transmission permission reference is adaptively altered, 
and, thus, a required quality can be obtained. For 
example, in a case of the burst signal for which the 
average delay time is 'a' required by the media 
information, the average delay time is measured for a 
fixed time interval, and, it is determined whether or not 
the result thereof falls within a value range which is a 
predetermined range (al, a2) (al and a2 are predetermined 
constants, and, al < a < a2) . When the average delay time 
falls within this range, the reference transmission value 
is not altered. When the average delay time is equal to 
or shorter than a - s, it can be seen that occasions of 
permission of transmission are given more than necessary 
times, and, thus, in order to make this criterion harder, 
the reference transmission power value is lowered or the 
reference transmission rate value is increased, or both 
are performed. When the average delay time is equal to or 
longer than a + s, the reference transmission power value 
is increased or the reference transmission rate value is 
lowered, or both are performed. The altering span of the 
reference transmission value may be fixed, or may be 
changed in accordance with the deviation degree from the 
predetermined range. , 

Here, it is assumed that Tp denotes the 
reference transmission power value, Tr denotes the 
reference transmission rate value, Ap denotes an updating 
span of the reference transmission power value, and Ar 
denotes an updating span of • the reference transmission 
rate value. In a step S7 4, when it is determined that the 
reference transmission power value is too low and/or the 
reference transmission rate value is too high, Tp + Ap is 
set as Tp, and Tr - Ar is set as Tr. In contrast thereto. 



when it is determined that the reference transmission 
power value is too high and/or the reference transmission 
rate value is too low, Tp - Ap is set as Tp, and Tr + Ar 
is set as Tr. When it is determined as proper in the step 
S74, no alteration of the reference transmission value is 
performed. 

In the above-mentioned first through third 
embodiments of the present invention, determination of 
permission of transmission is made by the transmission end 
based on the channel state measured by the transmission 
end. However, determination of permission of transmission 
is not limited to that made based on the channel state 
measured by the transmission end, but one observed by the 
reception end can be transmitted to the transmission end 
as a control signal. When observation is made by the 
reception end, the measurement value may be transmitted to 
the transmission end as it is in a form of real number or 
the like as a control signal, or, this may be used for 
determination by the reception end by using a criterion 
provided there, and a reception-end transmission 
permission/non-permission determination expressed by a 
numerical value in two or more finite levels may be 
obtained therefrom, and may be transmitted to the 
transmission end. 

With reference FIG. 13, an example of a 
configuration of a receiving device in a case where the 
reception end transmission permission/non-permission 
determination is transmitted to the transmission end will 
now be described. 

FIG. 13 is a block diagram showing one example 
of configuration of the above-de scribed receiving device 
200 in the transmitting/receiving system in the mobile 
communication system in the first through third 
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embodiinents of the present invention. In the figure, the 
receiving device 200 includes a channel 
separating/demoduiating/decoding unit 221, a reception 
quality measuring unit 222, a reception-end reference 
5 power value determining unit 223, a signal intensity 

detecting unit 224, a control signal modulating /amplifying 
unit 225 and a burst signal output terminal 226, 

In order that the receiving device 200 measures 
the channel state, the transmitting device 100 sends out 

10 an intensity detecting signal by a transmission power 

value already known in the receiving device 200. As this 
intensity detecting signal, any signal can be used which 
can be detected by the signal intensity detecting unit 224 
of the receiving device 200, and, also, for which the 

15 transmission power value is already known. For example, 
it may be a single one using a common channel which is 
common for a plurality of receiving devices from one 
transmitting device, or, it may be one using particular 
channels to the respective receiving devices . By using 

20 the common channel, a single intensity detecting signal 
can be used by all the receiving devices, and, thus, the 
power utilization efficiency can be improved. Further, it 
may be transmitted always regardless of whether or not the 
burst signal to be transmitted exists, or may be 

25 transmitted only when the burst signal to be transmitted 
exists. By transmitting it only when the burst signal to 
be transmitted exists, it is possible to avoid useless 
processing by the receiving device and sending out of the 
control signals when no burst signal to be transmitted 

30 exists. Further, the intensity detection signal may be 
transmitted continuously, or may be transmitted 
discontinuous ly (periodically or non-periodically) . By 
transmitting the intensity detecting signal continuously. 
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the reception end can estimate the channel state at any 
time. Further, the intensity detecting signal may be a 
special signal for intensity detection (pilot signal) , or 
may also be used as the control signal and/or burst signal . 
5 In the configuration shown in FIG. 13, the 

reception quality measuring unit 222 measures the channel 
state seen from processing process and processing result 
of the data channel reception signal in the channel 
separating/demodulating/decoding unit 221. The reception- 

10 end reference power determining unit 223 determines a 
reception-end reference power based on the measurement 
result and a past reference power. For example, an n % 
value (a value, lower than which n % of all of the 
received burst signals fall) of delay times of the 

15 received burst signals are periodically measured, and, 

when the measurement result is larger than a predetermined 
target delay time, the reception-end reference power may 
be lowered by a fixed value from the preceding one. 
Otherwise, the reception end reference power may be raised 

20 by a fixed value from the preceding one 

Further, the signal intensity detecting unit 224 
of the receiving device 200 estimates the channel state, 
and the reception-end transmission permission determining 
unit 225 compares it with the reception-end reference 

25 power. The comparison result may be a difference 

therebetween, or may be one obtained from converting it 
into a corresponding numerical value in finite levels by a 
range to which it belongs. The control signal 
modulating/amplifying unit 226 transmits the comparison 

30 result to the transmitting device through an antenna 210. 
The comparison result may be transmitted each time the 
reception-end transmission permission determination is 
generated by the reception-end transmxssion permission 
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determining unit 225, or only when it changes from the 
precedingly sent comparison result. For example, when the 
reception-end transmission permission determination is 
transmitted as binary information, by transmitting this 
determination periodically, it is possible to send the 
control signal having a high anti-transmission-error 
property- Alternatively, by sending the information only 
when the determination is inverted, it is possible to 
reduce the amount of control signal. 

By utilizing this as a part of the criterion of 
transmission permission determination by the transmission 
permission determining unit 107, 107a of the transmitting 
device 100, it is possible to perform the transmission 
permission determination also in consideration of the 
criterion of the channel state determined by the receiving 
device. Alternatively, by using the reception-end 
transmission permission determination expressed by binary 
numerical value, as it is, as the transmission permission 
determination in the transmission permission determining 
unit of the transmitting device, it is possible to make a 
manner equivalently as if transmission permission is 
determined in the reception end device . 

FIG. 14 is a flow chart showing operation of the 
transmitting device 100 used in the above-described second 
and third embodiments of the present invention. First, 
the transmission permission determining unit 107a 
determines whether or not any burst signal exists in the 
waiting row unit 101 (step S31) . When the determination 
result thereof is YES, the transmission power and 
transmission rate determining unit 105a takes data 
concerning the channel state and the media information 
from the channel state measuring unit 104 (step S32) , and 
determines the transmission power and transmission rate in 



the manner described in the step S12 of FIG. 8 or the step 
S22 of FIG. 10. Then, the transmission permission 
determining unit 107a determines permission/non-permission 
of transmission in accordance with the algorithm shown in 
FIG. 8 or FIG- 10 {step S34) . The transmission permission 
determining unit 107a controls the data taking unit 102, 
takes the burst signal for which transmission is permitted 
from the waiting row unit 101, and gives it to the 
coding/modulating/ amplifying unit 103 (step S35) . The 
coding/modulating/ amplifying unit 103 performs coding, 
modulating and amplifying of the burst signal for which 
transmission is permitted (step S36) , and transmits the 
burst signal through the antenna 110 (step S37) . 

The flow chart shown in FIG. 14 also shows 
transmission operation of the transmitting device 100 used 
in the first embodiment of the present invention. However, 
in the first embodiment, only the transmission power is 
used, and the transmission rate is not used. 

The above-mentioned first through third 
embodiments of the present invention may be applied to 
.control of information distribution. One example of 
mobile communication system to which a method of 
information distribution to a mobile set and an 
information distribution control device are applied will 
now be described as a fourth embodiment of the present 
invention . 

FIG. 15 is a block diagram showing the fourth 
embodiment of the present invention. In FIG. 15, to a 
mobile set (MS) 10 such as a portable telephone, a PHS 
terminal or the like, an information processing apparatus 
(PC) 20 such as a computer is connected . Further, the 
mobile set 10 can perform radio communication with base 
stations lOOi, IOO2, 100^ set in a service area of the 



mobile communication. The respective base stations lOOi, 
IOO2. lOOn are connected to a control station 40. The 

control station 40 controls the respective base stations 
(BS) lOOi, IOO2, lOOn/ and, also, performs repeating 

of coinmunication between respective base stations 
performing coinmunication with the mobile set 10 and a 
network 50 . 

In particular, in downlink communication, the 
control station 40 transmits data addressed to the mobile 
set 10 from the network 50 by distributing it to base 
stations determined in accordance with a method described 
later. Further, this control station 40 monitors the base 
stations lOOi, IOO2, 100^, collects data which is 

determined not to be transmitted from the respective base 
stations for a while, and distributes it to other base 
stations again. 

In the above-mentioned mobile station, the 
control station 40 and respective base stations lOOi, 
IOO2, lOOn are configured as shown in FIG. 16, for 

example . 

The configuration of operation of the control 
station 40 will now be described with reference to FIG. 16 
and a flow chart of FIG. 18. 

The control station 40 has a time adding unit 41, 
a data transmitting base station determining unit 42, a 
data distributing unit 43, a not-yet-transmitted data 
collecting unit 44, and a data discard determining unit 45. 
A basic control sequence of the control station 40 is as 
shown in FIG. 18 (A) . The control station 40 determines 
whether or not data to be distributed exists (step S41) . 
When determining that it exists, the control station 40 
distributes the data as shown in FIG. 18 (B) (step S42) , 
and, then, performs a step S43 . In the step S41 , when 
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determining that it does not exist, the control station 40 
directly proceeds to the step S43 . In the step S43 , when 
determining that data to be collected exists, the control 
station 40 collects the not-yet-transmitted data as shown 
5 in FIG. 18 (C) (step S44) , and finishes the processing. 
In the step S43 , when determining that no data to be 
collected exists, the control station 40 finishes the 
processing. 

Each component of the control station 40 will 

10 now be described in detail. 

The time adding unit 41 adds a reception time 
(time stamp) to data (packet) addressed to the mobile set 
10 provided from the network 50 (step S51) / The data 
transmission base station determining unit 42 determines 

15 base stations to which the data is transmitted for the 

mobile set 10, according to a method (step S52) described 
later. The data distributor 43 distributes the data, to 
which the reception time is added as mentioned above, to 
the base stations determined by the data transmission base 

20 station determining unit 42 (step S54) 

In this system, as data can be transmitted to 
the mobile set 10 from the plurality of base stations, the 
amount of data per unit time period provided to the 
control station 40 through the network 50 may exceed the 

25 data amount per unit time period which can be transmitted 
by each base station. Further, the unit data length (unit 
number of packets) distributed as mentioned above may be 
the same as the unit data length of data provided from the 
network 50, or may be different therefrom. 

^0 The not-yet-transmitted data collecting unit 44 

collects packets which are stored in the waiting row unit 
120 of each base station without being transmitted for a 
fixed time interval, as packets which are not likely to be 



transmitted (step S61) . Further, it may collect packets 
when another base station has vacancy (waiting row becomes 
vacant) , or may collect packets in consideration of both 
the above-mentioned time interval and the vacancy states 
of other base stations. For the packets collected by this 
not-yet-transmitted data collecting unit 4, determination 
is made as to whether or not they are to be discarded 
(step S62) . This determination is performed based on a 
piied-up time calculated based on the reception time added 
to each packet and the current time. That is, when the 
piled-up time is equal to or longer than a predetermined 
time, the relevant packet is discarded (step S64) . The 
packets not discarded are returned to the data distributor 
43, and, are distributed to respective base stations 
determined by the data transmission base station 
determining unit 42 at this time (step S63) . 

Each transmitting station lOOi, IOO2, lOOn 
is configured by the transmitting device 100 of the above- 
described first through third embodiments. In FIG. 16, 
for the sake of convenience, only the waiting row unit 101 
and channel state measuring unit 150 of the above- 
described components are shown, and the other components 
are indicated as a transmitter 121. That is, when each 
transmitting stab lOOi, IOO2, 100„ has the 

configuration shown in FIG. 6, the transmitter 121 of each 
base station includes, as shown in FIG. 17, the data 
taking unit 102, coding/modulating/amplifying unit 103, 
required transmission power estimating unit 105, 
transmission permission criterion determining unit 106e 
and transmission permission determining unit 107 described 
with reference FIG. 6. Further, when each transmitting 
stab lOOi, IOO2, - - . , lOOn has the configuration shown in 
FIG. 7, the transmitter 121 of each base station includes 
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the data taking unit 102, coding/modulating/ amplifying 
unit 103, required transmission power and transmission 
rate determining unit 105a and transmission permission 
determining unit 107a shown in FIG. 7. 
5 The waiting row unit 101 stores therein data 

transmitted from the control station 40 for packet units 
sequentially. The transmitting device 100 takes the data 
stored in the waiting row unit 101 in transmission timing, 
and transmits the data to the mobile set 10 through the 

10 antenna 110 wirelessly. 

The above-mentioned channel state measuring unit 
104 measures the state of the radio channel between the 
transmitter 121 and the receiving device 200 of the mobile 
set 10, As information representing the state of the 

15 . radio channel, as described above, for example, any of or 
a combination of some of instantaneous path loss value 
between the transmitting and receiving units , data 
transmission error rate, transmission throughput, distance 
between the transmitting and receiving units , relative 

20 positional relationship between the transmitting and 
receiving units , interference power value which the 
receiving device 200 receives from transmitting wave from 
another transmitting station, the number of other mobile 
sets to which data is to be transmitted through the 

25 antenna 110, required time, data amount, short-span 

-average value, long- span average value thereof, may be 
used - 

The channel information representing the state 
of the radio channel measured by the channel state 
30 measuring unit 104 is provided to the transmitter 121, and, 
also, is transmitted to the above-mentioned data 
transmission base station determining unit 42 of the 
control station 40. The transmitter 121, when having the 
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above-described configuration according to the first 
embodiment, determines the transmission power and 
transmission timing based on this channel information, and, 
transmits data taken from the waiting row unit 101 in this 
transmission timing by the determined transmission power. 

The data to be transmitted wirelessly from each 
base station as mentioned above is received by the 
receiving device 200 in the mobile set 10 through the 
antenna 210. The thus-received data is further 
transmitted to the information processing apparatus 20, 
which then processes the data. 

The above-mentioned control station 40 
distributes data addressed to the mobile set 10 provided 
from the network 50 to respective base stations, by the 
following manner: 

The data transmission station determining unit 
42 determines base stations which are to transmit the data 
provided addressed to the mobile set 10, to the mobile set 
10, based on the media information provided from the 
network together with the data, the above-mentioned 
channel information provided from the respective base 
stations lOOi, IOO2. lOOn, and, also, information 

indicating the data transmission waiting states (waiting 
row information) in the respective waiting row units 101 
provided by the respective base stations lOOi, IOO2, 
lOOn. 

The above-mentioned channel information 
indicates a degree by which the state of the radio channel 
between each base station and mobile set 10 is suitable 
for radio communication (small path loss, small error rate, 
small interference, small attenuation, and/or the like) . 
Based on the channel information, the data transmission 
determining unit 42 can select base stations having the 
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states of the radio channels with the mobile set 10 which 
are those more suitable for radio communication. 

Further, as the waiting row information, for 
example, any of or a combination of some of the number of 
5 packets of data stored in the waiting row unit 101, the 
maximum delay time thereof and the average delay time 
thereof is used. Based on the waiting row information, it 
is possible to determine a generous transmission waiting 
time of the distributed data. 
10 The media information provided to the data 

transmission base station determining unit 42 as mentioned 
above is information indicating performance required for 
transmission of the data provided, and, for example, is 
configured by any of or a combination of some of the 
15 required data transfer rate, transfer priority level, 

(fi required error rate, required maximum delay amount, 

in 

requxred average delay amount, and transmission permission 
H=' base station information (for each communication, a group 

of base stations (for example, three stations) which are 
fU 20 permitted to perform transmission) . 

l2 The above-mentioned data transmission base 

station determining unit 42 determines one or a plurality 
of base stations which can perform data transmission to 
the mobile set 10 in a condition in which the performance 

25 indicated by the media information is satisfied as 

possible, in consideration of combination of the above- 
mentioned channel information, waiting row information and 
media inf oinnaation . An algorithm of determining these base 
stations may be determined freely. For example, for each 

30 base station, the' channel information, waiting row 

information and media information are expressed by a 
numerical value, and, thus, a degree of suitability as a 
transmission base station is calculated. Then, a 
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predetermined number of the most superior base stations (3 
base stations) are determined as base stations which 
perform communication with the mobile set. 

As a result of the base stations being thus 
determined based on the degree of suitability, a base 
station which has a shorter waiting time in the waiting 
row unit 101 is given priority to be selected when data 
which should be transmitted to the mobile set 10 urgently 
(when the required data transfer rate is large) is 
provided, for example. Further, when data which should be 
transmitted to the mobile set with great importance to 
quality provided (when the required error rate is small) , 
a base station having a satisfactory state of the radio 
channel with the mobile set 10 is given priority to be 
selected as the transmission base station. 

After the plurality of base stations to transmit 
the data to the mobile set 10 are determined by the data 
transmission base station determining unit 42 as mentioned 
above, the data distributor 43 distributes and transmits 
the provided data to the determined plurality of base 
stations . 

The algorithm, of determining the base stations 
to which the data is to be distributed can be determined 
freely. 

For example, when priority is given to positive 
transmission of data to the mobile set 10, part or all of 
the data to be transmitted can be copied, and thus, the 
part or all of the data can be distributed to the 
plurality of base stations with duplication. Further, 
when priority is given to soonest possible transmission of 
data to the mobile set 10, the data to be transmitted is 
divided, and the divided data can be distributed to the 
respective base stations without duplication. 
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Distribution amounts to the respective base 
stations in the distribution of data performed by the data 
distributor 43 may be equal distribution, or may be 
distribution with a fixed rate in the order of the degree 
5 of suitability calculated for each base station determined 
as mentioned above. Further, the distribution amounts of 
data to the respective base stations may be determined 
based on any of or a combination of some of the waiting 
row information and channel information provided from the 

10 above-mentioned respective base stations. For example, it 
is possible to determine the distribution amounts of data 
in a manner such that a larger amount of data may be 
stored in the waiting row unit 101 of a base station 
having a better state of the radio channel with the mobile 

15 set 10. 

Each base station having received the data 
distributed as mentioned above transmits the data to the 
mobile set 10 to which the data is addressed. In a 
process of transmission (distribution) of the data to the 

20 mobile set 10 from each base station, the not-yet- 
transmitted data collecting unit 44 inspects waiting data 
(packets) in the waiting row unit 101 of each base station, 
and collects data which has been piled up for a 
predetermined time or longer. Further, when vacancy 

25 occurs in another base station, the not-yet-transmitted 

data collecting unit 44 may collect data therefrom, or may 
collect data in consideration of both the above-mentioned 
>time and the vacancy state of another base station. Then, 
the collected packets undergo determination as to whether 

30 or not they are discarded by the data discard determining 
unit 45. The packets not determined to be discarded are 
distributed again by the data distributor 43 to one or a 
plurality of base stations determined by the data 



transmission base station determining unit '42 at the time. 

^ On the other hand, the packets which have the 

piled up times, each obtained from the reception time and 
current time, equal to or longer than the predetermined 
time are discarded in viewpoint that transmission of other 
data without delay should be given priority. 

As described above, according to the fourth 
embodiment of the present invention, base stations which 
perform communication with the mobile set are determined, 
and, also, distribution amounts of data to the thus- 
determined base stations are determined, based on any of 
or a combination of some of the waiting row information, 
channel information and media information. Further, each 
base station, based on any of or a combination of some of 
the above-mentioned waiting row, channel information and 
media information, the transmission timing is controlled. 
Thereby, when information is distributed to the mobile set, 
the mobile set can receive the distributed information in 
a more satisfactory state . 

As described above, according to the present 
invention, transmission time (whether or not the burst 
signal is to be transmitted) of the burst signal is 
determined in consideration of the state of the radio 
channel. Thereby, when the burst signal is transmitted, 
the time of transmission can be determined in a manner 
such that either one or both the transmission power and 
transmission rate determined in accordance with the state 
of the radio channel are not inappropriate for the mobile 
communication system as possxble. 

Further, according to the present invention, 
information to be distributed to the mobile set is 
distributed to a plurality of base stations, and, from 
each of the plurality of base stations, the distributed 
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information is transmitted to the mobile set. Thereby, it 
is possible to adaptively alter a mode of distributing the 
information through a manner of distribution of the 
information to be distributed such as the states of the 
5 base stations to which the infojnnation to be distributed 
is distributed, the states of the radio channels between 
the respective base stations to which the information is 
distributed and the mobile set, distribution amounts of 
the information and so forth. As a result, even when the 
10 base stations which perform communication with the mobile 
set are determined in a relatively long period, (for 
3 example, the period of measuring of the channel is 

p elongated) , information distribution in a more appropriate 

U mode can be performed through a manner of distributing the 

^ 15 information. Accordingly, it is possible to distribute 

P information to the mobile set in a manner such that 

reception of the information by the mobile set can be 
performed in a state as satisfactory as possible while a 
.i, control amount needed for the information distribution can 

jl' 20 be reduced as possible. 



